Before 1960 most children with spina bifida cystica and related conditions did not survive long, but with improved standards of medical care and modem surgical techniques a sizeable cohort of patients, many severely handicapped, have survived to school ages and will shortly be facing adult life; some will be seeking employment.
Little has been written about the reality of life for the adult spina bifida survivor; the study by Evans, Hickman, and Carter (1975) concentrated chiefly on the handicap and the social status of patients seen in London hospitals. We here report some of the problems that survivors in South Wales have found in training and in the daily exercise of a steady occupation.
PATIENTS AND METHODS
Fifty-nine men and women between the ages of 18 and 56 years, born and still resident in South Wales, living in the community and diagnosed as having one of the major dysraphic neural tube malformations were ascertained. The medical notes were traced to determine the type of lesion involved and the family doctor was consulted before each subject was asked to participate. The family doctors of two patients advised against the visit for fear of upsetting the family, the doctor of four more failed to respond to repeated inquiries, and two further individuals themselves refused, leaving 51 patients in the investigation (28 men and 23 women), see Table I . Primary ascertainment of 30 of these patients was through the diagnostic index kept at the Cardiff Royal Infirmary since 1920, the only centre providing specialist paediatric and neurosurgical services at that time. It was found from the records of the Hospital for Sick Children, Great Ormond Street, that there were six patients from Wales who had been referred there for treatment. Seven patients all under the age of 30 years were found through the local authority lists of children attending schools for the physically handicapped. Four were referred to us by general practitioners who knew our interest in the problem, the names of two were given to us by the Spina Bifida Parents' Association, and two were ascertained through their similarly affected offspring. Thirty-five of the patients were ascertained from more than one source. No attempt was made to achieve complete ascertainment of spina bifida patients over the age of 18 years as the aim of the investigation was to obtain a spectrum of the problems encountered and to see whether these were overcome, rather than the distribution of the problems. Forty-eight of the subjects came from Glamorgan and Gwent, with the remaining three from Dyfed. Of the seven cases over the age of 40, five came from the Cardiff area.
Using the survival figures obtained from the follow-up study of untreated spina bifida patients born between 1956 and 1962 in South Wales of Laurence and Tew (1971) and making allowance for both the mobility of the patients and the reduced expectation of life, we have made an estimate of the lower limit of the completeness of the sample of the spina bifida patients resident in Glamorgan and Gwent. It seems likely that at least 75% of those under the age of 20 were ascertained, only about 30% of those between 20 and 40 years, but a smaller proportion of those over 40 years old. We think it probable that as these patients grew up before the antibiotic era they will have tended to succumb to intracranial infection and that the number of unreported survivors will be less than indicated. It is probable that some of those 'missing' were mildly affected and had not sought help or had been referred to other centres. It is known that at least eight severely mentally retarded and physically handicapped individuals over the age of 18 years are at present in the long-stay institutions in Glamorgan and Gwent.
Each of the 51 patients was visited in his home by a social worker (nearly all by AB) and a semistructured interview was conducted, using a questionnaire concentrating on educational and employment experience but also dealing with management of social, emotional, and physical problems. The hospital case notes were consulted and were assessed by KML. The degree of physical disability in these patients, derived from their own reports, hospital notes, and the interviewers' observations, fell into three broad grades according to function, as in previous studies (Laurence and Tew, 1971; Laurence, 1974) :
The minimally handicapped, some of whom had some physical deformity, a squint, slight imbalance or slight limp. Some of these adults wore surgical supports or boots, but were able to get about without aids and were totally continent, except under severe stress. The moderately handicapped often had quite severe deformity of the spine or feet and quite marked paralysis of the legs requiring braces, in some instances extending to the waist, in addition to a walking stick or crutches for ambulation. Three patients had artificial legs. Some of them were able to manage only relatively short distances.
They were either only partially continent, usually with incontinence at night, or remained dry with appliances or a successful diversion operation. The severe group included those who were very severely paralysed and could not ambulate except perhaps for a few steps and were virtually chairbound, or they were totally incontinent without any diversion operation. Some were both chairbound and incontinent. One was bedridden.
RESULTS

PHYSICAL HANDICAP AND MENTAL STATUS
Almost one-third of the series were severely handicapped and mostly chairbound and incontinent; less than one-half of the remainder were relatively unscathed. As might be expected, 12 of the 30 myeloceles were severely handicapped and only one was minimally affected. Nine of the 11 meningoceles were unscathed, but the other two appeared to develop handicap after cosmetic surgery in childhood. Two of the four encephaloceles had no physical handicap but the other two were spastic and incontinent, one largely as a result of severe mental retardation. Of the six complicated spina bifida occulta, three had various degrees of incontinence and paralysis (Table II) . Nearly all of these survivors had either entirely escaped hydrocephalus, or the condition had become arrested spontaneously before it had progressed far. In only four was there any significant head enlargement. The intelligence levels in most patients appeared within normal limits, although no formal assessment has been carried out. Only four patients seemed severely mentally retarded including three of the four encephaloceles, but not any of the four who were obviously hydrocephalic. In addition, there were seven who seemed educationally subnormal, probably partly because of the incomplete schooling they had received.
EDUCATION
There was a wide variation in schooling. Primary education had usually started at the local school, sometimes beginning late, often interrupted by frequent hospital admissions and illnesses, and in some cases by periods of home tuition as well. Secondary education, on the other hand, had been at the local ordinary school exclusively for 28 and predominantly for a further three. Fourteen Degree ofphysical handicap, education, and occupation of51 adults with spina bifida any significant hydrocephalus in most of these survivors and the relative intellectual normality, as in the series of Evans et al. (1975) . Over two-thirds were at least moderately physically handicapped. Spina bifida patients with minimal physical handicap, who made up only one-third of our cases, had few special work problems, unless they had complications such as mental retardation. However, those with moderate or severe handicap certainly did need help at the very least in the form of information and timely advice from a careers advisor. In many cases specific training and special placement would have helped to enable them eventually to play their full part in the community. Nonetheless, in spite of only variable help, over 70% of the total group are in ordinary open employment, coping unsupported with ordinary living or in higher education. Many do so through a remarkable degree of courage and determination and strength of personality, regarded by Greaves (1969) to be the most important factor leading to employment and retention of employment. However, in addition to personality, an intact and trained intellect is a vital qualification to enable handicapped spina bifida patients to carry out the managerial, clerical, technical, and skilled light manual work for which they seem to be most suited. Work involving less skill in such persons seems to lead to dissatisfaction, frequent job changes, and eventually idleness (Ferguson and Kerr, 1960) .
Schooling for our sample took place over a span of four decades, in the course of which considerable changes in our education policy had taken place. In recent years especially, the importance of special educational help for the handicapped has been appreciated and much effort and resource is now being expended in this area (Tuckey, Parfitt, and Tudsey, 1973) . Although the desirability of starting education for handicapped children at or soon after two years has been recognized and legislated for, this is a provision (Education Act, 1944) which has not yet been implemented to any extent. Extension of schooling, so often interrupted for medical reasons, beyond the statutory 16 years for those who might benefit, was considered a desirable measure by many of this sample. This would certainly be a valuable provision, especially if vocational training after careful assessment and guidance were made a part of it, as these physically handicapped children seem to be most suited for occupations requiring at least some academic attainments. In any case an extension of the Careers Advisory Service combined with more training facilities followed by suitable work opportunities, seem clearly to be essential to help to place those in suitable occupation who now find great difficulty.
The patients in this series illustrate that physical handicap alone, even when severe, is no bar to full-time normal occupation. Lack of confidence and lack of any readily marketable skill, which may be the results of disrupted or incomplete schooling and vocational training were often the greater obstacles to be overcome. The problems of incontinence, often a great embarrassment to the young schoolchild, could be more readily borne in the adult by careful management, personal hygiene, and appropriate aids. Problems of mobility, on the other hand, tended to become greater in adult life for they move from specially designed school buildings to the open community, which even today in its public buildings makes few concessions to the handicapped.
There are two major groups of spina bifida survivors to whom this study may be relevant. The cohort born 1960-72, most of whom have been aggressively treated, who are now passing through the schools will as a group present very different and much more formidable problems than the older survivors. Not only will a greater proportion have more severe paralysis, incontinence, and deformity but most will have at least some intellectual deficit (Laurence, 1974; Tew and Laurence, 1975) . In addition, resulting from hydrocephalus and its complications and meningitis, a significant number will be from broken homes (Tew, Payne, and Laurence, 1976) . The other group is the cohort born since 1973 after reappraisal of the long-term results of treatment in Sheffield (Lorber, 1972) , which has led to a more discriminating attitude towards the condition, together with less surgical intervention in the worst affected infants. It is likely in future fewer survivors will have gross physical handicap and mental retardation and that they may well grow up to be more akin to our adult survivors, and therefore have the problems of management of life and occupation that the patients in this series presented.
In conclusion, any methods of selection of spina bifida infants for 'aggressive' treatment should concentrate on identifying for exclusion those cases who will turn out to be brain-damaged because of cerebral malformation or abnormality, intracranial infection or hydrocephalus, but paralysis and incontinence (Lorber, 1972) ought not by itself be a major deciding factor. 
